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The first two points have been discussed in Chapter III, § 10, page 63; as to the last, partial achromatization is sufficient. Consider the case in which the image formed by an objective is free from chromatic errors. On account of the length of the microscope tube, i.e. on account of the relatively large distance between the real image formed by the objective and the exit-pupil of the objective, the principal rays which fall upon the eyepiece have but a small inclination to the axis of the instrument. If now the eyepiece is made achromatic with respect to its focal length, then it is evident from the construction of conjugate rays given on page 24, as well as from the property of the focal length given on page 20, that a ray of white light which falls upon the eyepiece is split up into colored rays all of which emerge from the eyepiece with the same inclination to the axis. Hence an eye focussed for parallel rays sees a colorless image. Even when the image lies at the distance of most distinct vision (25 cm.) an eyepiece which has been made achromatic with respect to its focal length nearly fulfils the conditions 71 for a colorless image.
Now it was shown on page 71 that two simple lenses of focal lengths fr &ndf2, made of the same kind of glass, when
placed at a distance apart a =--------, have
a resultant focal
length/"which is the same for all colors. Since, in addition, the construction of an eyepiece from two lenses produces an improvement of the image in the matter of astigmatism, eyepieces are usually made according to this principle. The lens which is nearer the objective is called the field-lens, that next the eye the eye-lens.
The two most familiar forms of achromatic eyepiece are the following:
I. The Ramsden eyepiece (cf. Fig. 40, page 109). This consists of two equal plano-convex lenses which have their curved sides turned toward each other. Since /jr^yj, the distance a between the lenses is a — f^ = fr But this arrangement has the disadvantage that the field-lens lies at the prin-nt is introduced not only for the sake of increased brightness but also of increased resolving power.   Cf. above, pp. 90, 92.here be avoided in order not to forsake entirely the domain of geometrical optics.
